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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid interference between a piston 
and an intake valve while compensating lowering of an effective 
compressing ratio following reduction control for an effective intake 
stroke. 

SOLUTION: A compound link type piston-crank mechanism is used 
as a piston-crank mechanism, and a compression ratio is controlled 
variably by changing a support position of a control link thereof The 
intake valve is provided with a variable valve system, and the 
effective intake stroke is controlled by advancing a closing timing 
thereof with respect to a bottom dead center. The effective intake 
stroke is controlled to a small stroke to reduce a pump loss in a low 
load, and a variable compression ratio mechanism, is brought into a 
high compression ratio state to compensate the reduction of the 
effective compression ratio therein. Although a position of a top 
dead center of the piston gets high in the high compression ratio 
state, the interference between the both is avoided because an 
intake valve lift amount in the position of the top dead center is 
controlled to be small. 
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-1 9±Ii:»t6a«©S»ttl4<*Aii2 4 b*U 
IcSHrTSo Z<Dtz#). gB^Al 5J&<lE]|gLTPry* 
7-A1 8<7> — aggM 8 b$'J>^7-A2 5$^Lt 
»L±(fS«t. /\%?'J7^-1 9lc*t-r^^"CD'J^ h 
lliH5 0) (c) ic^-f So 

[0 0 5 2] 0*y % Z(Z>Sa««"C(*. *AU7h« 

[0053] *fc*affi«-ett. mmo^pmo^m^m 

f»**u i5 (b) lc^t<fe5«:tM©U7h1ltti6 

So 

[0054] C0>J;5lZLT. 2<7)/<;U^'J^ 

[0 0 5 5] IBS I** za>«fc5«:prK»#««Sffl^fc 
«ft*»X hp— *«»*^ttWHT?fco-t\ CM 
Wz.lt. *ft#BB*)«*T5Ejfli (BDC) cfcyiftitt 
T^KP-^^*<L, Kfi«B#l::l4. q&m#gB 
*JH*BDC#5fi4: LttSX hP-^£*£<*t«L 

[0 0 5 6] ::t% pJ^I±ffilt^«3()<*iJtP$fi4 2$^ 

LT»ffit6Jt*»lz*]ffli$*t*i:. ±JEjS (tdc) (z 
fcitsex hMa«*<K<fcSa>-e* ^#^t'xh> 

E*lllt«Sl3*Jffii$^ScD[*. BMMfJBiX hP— 
*<-r««fl«*t?fe« 0 ca>«JMS«'Ci*. (a) iz 
7*?&o\z. 2<DHttffittTDCJ:ytiAfl! 
lcfcy % *NOU7Ht/|NS<ft*OT, SSJRizteflftft 
#li Ifx h>Hffilc» L+^dClBIBSSofettlB-e'J 7 
h-TScilctty* iB#©T*a>HIII***L«i:l*. 
[0 0 5 7] B6l:I^t, RTKEttiMMU: 

RT*«i#«*a)iMW«*icoL^rBlfflr«. corner 

* 1 0 1 S^LtiSLfc 

Bl 1 0$iJSP$fi4 2<D0*Kftj&<WH8£*lSo C(D^J®ffi4 
2 0)Stefttt. EW6#Hr>*1 0 2(z£oT&£ii£*L 
So *fc. 'J7H*ltlBMi79fil-*iLt'J 
■7 hftttfrJWffl^--* 1 1 O^fifi*. 1 1 * 

^LtMLfeB3a)MliP»l e <7>[S«sA ^ftiJttP * +l 
So C<D»J»JHtt1 6<7)[e]$e£I4. lHl<£ft-fe>-9-1 1 2 
(Ccfc-3T^tii$tlSo 1 2 314. *#t**tO*— * 1 0 
o, i 1 0t«BWB*ftlcJ6i:-Ctl«|-r*x>S?>a 



-^ya-;H 2 3lzf4. 7£ -fe^UBBfi-fe 1 2 0 
(7)7 7 ^-tr^r?3S^^I°]lESfe-tr>+M 2 1 <Dlslt&n{i*l 

®I44 2. 1 6<z>a»iai£ft^ii:a**t, 21 o 

0. 11 o^ffl»e*&<ii&*i«o 
[0058] B7f4* ±SSx>v>a> hP- JU^va 
-;n 2 sicfe^-cH^rStiS^&gSlHllc^cDSffi;^ 

s^Sfcjjty^LiifT^tistcD-C'fcot:. ffxf 

^^10 1 T?f4. 7*-fe;UIBK-tz>-9-1 2 0^&0)tt3* 

cSo^, T^-bJUMft (x>y>fl»ffiafll) aps 
^K^&ifc^tl^ iHlteSfc-b^iti 2 1 (DtiJrtlzgo* 
&ElEttNEStt*5MK *o|BlE«-b>*l 0 2C0t±i 
FT^EaSifc««(D*i]ffl!tt4 2<D3llHlteftC 
A£8fc*&t;o 

[0 0 5 9] X-r-^-^1 0 2-Clt rSHz^BBJKAPS 
i:lHl<e»NEi:rz*-5*. Rl^iS#««<7)*iJ»tt 1 6<D 

ffil|A4 2(DS*[s]|EA t CA£Ktii-rSo *{*MICI4. 
A P Sfecfcl/N Elc*tJE£-t*T t VA0S6W: t C A 
SIB* £1±T feS$«^ y ^ 6i»t;u vOTv 7+ 

S o 

[0060] **jfiflfi-ec4. «H*Efcfri=«i:fc«ft 

hP-^$ffl (g]5#gB) £fr?(DT% T^-feJU 
■tAPsm<4« (fi?M</hS<fcS) 
#1 2(Da»W^TKja<ky«ftffll4:a:SJ:3S:»ttfc 
t VA0O*i7yWRS**lt^4. *fc, >&m*r 

ax h p-v* < -r « 

fr^co-e. r^-b;uBBJSAPs*</j>*<ftSf5ifex h 
XD-h5EjSlfi«3b<B < ft S cfc 3 fcWttlc t C A a>«« v 

StSiX hP-^W]fBtEIIBJt»]Wt(DS*l6«SH8lc 

[0061] *b(z. **as«-e(4 % j±$git^s<-rs 
i*ic«*#M 2a>nnmassAL. frowns* 
*<-rswj»*ff3<z)-e*s^ c<7)$ij$pf4. ±ib<dir 

StaXhD-^Sffl (tVAOCDfg^) (C^oTlHjBt 
dUSESFftSo 

[0062] xt-^^i 0 3-er*. prKEMUt««a)« 

»»4 2<D»§]|£ftCA|Z»^# % ^KI&#WflfeD*Jttl 
N1 6CDE°]lc^(7>JllSfilV A I i m^ffili-rSo ^<D± 
KfltVA I i m(4. S«E<DStiai£filCA'C»*Sex h 

>tT^iz*fL, ex h>3 8t»a#i 2ta>iwic+» 

[0 0 6 3] Xt-^^1 0 4T?I4. pJft«l#««a)*Jffll 
M1 6(D@«[E]$EftC7){5M^fi t VAO^)<±ISfilVA I 

i mJSlT^5^**iJK-rSo {RS^ffit VA0A<±HH1 
V A I i mlslTT?fc^(#. X-r^^l 0 5^JtA/"C. t 
VAOSt(D**ft«M&l«ig)Eft t VAtti. ffi 



(7) 
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i$itVAOA<±IfflVAI i m*y*#l+*ltf. X 

o e^m/ux*. mntfttjimnEii&n t vaj± 

iSffiVA I i mlCftJIS-r&o fit, 0 7|Z 

fcl*T* g:tiiLtc#»Jfai$fi1 6, 4 2(DI«ft t V 
A, t CA$. X>v>zi> hP— JU^va- JU1 2 3 

[0 0 6 4] ^fcfr*,. X^f^l 0 20)mW<7)&5 
|C. tCA^ (iSffiRgJt) OttlitVAOM (ft 

ft#M*M»»fl+'hU:7 hS) <t&£0)T% tCAtt 

VA0ifl)^MOtl]»:«j:y tfX K>3 8£l£fl# 

ai^jci:fc-r*i*<±i:«fc«>. 2o<dw*«*<z>»jwje 

»jSS3&<*«:*»*. Migtt^lCfc^TtfX h>3 8<h 

0^m#i 2t4<itifi'r««3b<*«o mtLUs t ca^ 

frb'J^^bU Ctl<tl5]^IC v t V A Oj^/h^b*^ 

^fbLfc<ht*Iz. t CAIc»-r*SHU<EflCAa>att35< 

x h>±5Ejftfi[«sa-r) \zfccxnj&n#mm<Dmw 
MMjiai 6<7)@^[hi$c^ t v A^z(D±mmvA 

I i mlaTIC*^J[S'r^cfc : 5^CLTL^^C7)X*fe^o 

[0 0 6 5] ±|SOIl7(7>;U— f>li, sanae 

(is i^L^L^tSdx hp— ^#Jfp;u— ^>&:£>tf 
I=J!Ci:fc7-f-K/<^^«l»«#*ft«L. 1 

oo. i i o^«y»«*taajr*« 

[0066] <hz^>r% B9(t 2 0)MBlB«Xlj 

*»ffi!Cifi#< 0 ZtBffllAfilECDfiTlCcfcoT* 

t^ic. ca>js/)<Baafctt4o B3icqcLf;=^rK 
*<*wicisi±u mnnmiti&miz&zm&Si.cD&sib 



[oo6 7] M#a>nB»jR«TiEja[iMra)*i^ 
s»ic*y. *»asi*±»-r« (H9-er*. :ticff 
ic«fB^#4fc«>. RftiHS±ju*?s-c&y« tru* 

[0 0 6 8] JfclZ, *^B^[Z^lNP>tl^ffi(7)nI^aj#^ 

y. ^J^(4^r^¥l 0-1 8 440 4f^8W:J:ot 

[0 0 6 9] B1 Of*. C<DpT««1#««6 1 <7>^g|5£ 

6 If*. nS63, t e Xh>6 4fSi«:i: 

[0 0 7 0] -T&t)*). ^Av^7 h6 5<7>|tr5gIZ. n 
«6 236<»f*7t5jbh6 6*^LTH»S*l. Cl(7>rtfS6 
2 CDAJMUC* * :7tt0>*m 6 3 *<-5gft g*l*fls]$E 
RniHC«***fCL^* 0 ±IBn©6 3lCtt % 

*. 

[0 07 1 ] £tz. ftffie 2£ftffi6 3 £<r>m\z[$.*) > 
#VtO)t*X K>6 4A<S(t&n. CtttfX h>6 4f*"v 
U*;H*0>SlfeS^LTrt®6 20^IIi:nO6 3<7> 

[0072] Jbl:, t°xh>6 4ii, y* — >x^u 

>^6 7icj:ym*iziai(+-c**ft»a?*irj3y. cct> 

tfteAlCtttM-'^ t°X h>6 4<7)M®<i:^fS6 3C7) 
^aJg®<b<7>FBl(C?fil±S6 8A<a«!cHia$*lT:i^o 
-trLT, C(7>;fil±^6 8(4. A#^h6 6Aa)aiK 
69i^Avt7 H6 5P^ia5S®-S>;SilSS7 OS^L 

[0 0 7 3] ?Ut>*>m&&7 0*^Lt»El6 8 
MlC}TfiE36<«|&$*i*<k % . h>6 4*<$fi^[S](c^a) 
L. C(Dtt^ra©aKl36<W1B6 2t^jB6 3t(Dffi»ia 

$coiii)iciE^$ti^o z<Dtc$> % mm-e&v&%fr&mm 
r% ««#a)/<;u^y7H*tta>tttasa«Mi3Wb* 

[0074] bi i it. ^<nm i o<D*jmwi&mm6 i 
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$>&?\Z. (SftW«-e(i. (a) (7)^5lC*Ai/^"7 h 

60 Sfc. »fl«a#l-l** (c) 0>.fc5lz % *Av^ 
ha>tttt#«*J»*«fc*y. •ft#BBH»»ltBDC«' 

^tli, (b) a>J:3lclW#a)*|Hia)W1ti:&*o 
[0 0 7 5] CCDcfc5(Cgl1 O0^Ktt#WR(*« Ufcfa 

[BBoflMftiMiJ] 

Ho 

[0 3] ^*M#*»a>-«*»-r RfKHo 

[04] da>RT*ll#«*l^«fe*/^U^ , J7 h»tt*« 



[05] ca)pUE«i#«l«(zJ:-B»«*«iXhn-^<D 
W*1MW*5*-r4#ttlBI. 

[06] pj^Effiit*s«i<h^^a#^iit^*]®««t^^ 
t-fcjSBwiBo 

[0 7] M«a>M»Na)B*DlBAa)tl«IJU— 
[0 8] *«ifflfiib*K-3eic«ofc«>©««*«ix h 
[0 9] «fK^CE>HBRB*M*M4: &«^=**a>«*««: 
[010] RTXIb^flMi^ffiOOfl^^-rRrSB. 

[011] z<D-5smm#®Lmiz&z>i&9Lmftox hp-* 

eD^JEWttS^-TttttBo 

1 2—<MR# 
3 1 

3 4-P7- U 

3 5-7*;/<-U >^ 

3 8 — tfX K> 

4 0-*W'J ><7 

4 2-mmm 
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